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Application of Atan ic ForceM icroscope in the Character ization of
ZnO Thin Fim s Fabricated by Pulsed L aser D eposition

LILi-li, LANGQIi, QIU Xu-sheng, WANG Zhuang-bing, XUAN Xiao-feng, YU Yong-giang
(Deparment of Applied Physics Hefei University of Technology, Hefei 230009, China)

Abstract: Zinc oxide, which is a directwide band-gep (3 37 €/) compound samiconductorwith the large ex-
cion binding energy (60 meV) , has recently become a very popular material due 1o its good photoelectric and
piemelectric properties Besides, the pulsed laser deposition (ALD) technique has its unique advantages such
as high controllability of film composition, the easy control of experimental paraneters and an inherently clean
processwhich make it easy o deposit high-quality complex compound films The dependence of the aurface
momhology, crystalline quality and photluminescence property of the ZnO films prepared by pulsed laser
deposition on the growth tamperature and the dependence of the surface momphology of the sanpleson the dif-
ferent deposition time were investigated in this paper The ZnO thin filmswere fabricated on Si(100) sub-
strates by pulsed laser deposition in tanperature ranging fram 300 700  at a oxygen anbient presure of
16 Pa The surface momphology, the structural characteristics and the optical property of ZrnO thin fimswere
characterized by atomic forcemicroscopy (APM ) , X-ray diffraction (XRD) and AL gectra The twvo-dimen-
sional images, three-dimensional images and profiles of the sanpleswere analyzed by ARM. The results indi-
cated that the surface mughnessof the films increased at first and decreased later, the quality of crystallization
is mproved gradually and photoluminescence property is alo enhanced It was found that the film grown at
700 hasamuch snoother and denser momphology, ideal crystalline quality and better optical properties

Other ZrO thin filmswere fabricated at an oxygen anbient presaure of 5 7 Pa in the growth tme ranging fram
10 45 min UsngABRM, we undersiood that it is mportant o have crystalline grains grovn adequately in a
afficient period of time
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